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ABSTRACT 



A system for deriving multiple channels from four-wire 
residential telephone wiring. The invention provides two 
voice channels and two, or more, data channels on common 
residential telephone wiring. The voice channels occupy a 
normal telephone bandwidth, in the range of approximately 
zero Hz to 3500 Hz. Within this channel placement, ordinary 
telephonic devices can use the channels, without a require- 
ment of frequency -shifting. Above these voice-channel 
frequencies, data channels are provided, for internal com- 
munication within the residence. 

11 Claims, 12 Drawing Sheets 
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METHOD AND APPARATUS FOR USING 
TELEPHONE HOUSE WIRING FOR VOICE/ 
DATA NETWORK 

The invention concerns use of existing four- wire tele- 
phone wiring, as contained in many houses, to carry, for 
example, two voice channels and two data channels. 

BACKGROUND OF THE INVENTION 

The wiring in most existing homes generally takes the 
form of a four-wire set, in which one pair of wires carries 
one telephone channel, and the other pair, if desired, carries 
a second channel. 

Other types of buildings, such as commercial office 
buildings, contain similar telephone cable, which is used not 
only to support telephone service, as in a residence, but also 
to support a data network, in which computers communicate 
with each other. However, using the telephone cable to 
support the data network requires additional equipment, 
which may be expensive, and may require a system admin- 
istrator for support. 

PRIOR ART DEVICE 

U.S. Pat. No. 4,578,540, issued on Mar. 25, 1986, to Borg, 
Halas, Mattes, McLear, and White and entitled "Telecom- 
munications Systems," discloses a controller which is inter- 
posed between an incoming telephone line and the tele- 
phones to which the incoming line provides service. The 
arrangement described by Borg, et al., (hereinafter, "Borg") 
is shown in FIG. 1. 

As seen in FIG. 1, Borg's system contains a ring detector 
140 for detecting a ring signal provided by the telephone 
central office. When a ring signal is detected, a data proces- 
sor 110 is informed of the ring signal. The processor 110 
actuates a ring generator 119 which issues a ring signal to all 
telephones connected to the controller. These telephones are 
indicated by the phrase "TOWARD EXTENSION TELE- 
PHONES" located at the upper right part of FIG. 1. 

When one of these telephones answers the ring, as by 
going off-hook, for example, that fact is detected by a 
line-current detector 118. In response, the processor 110 
closes relays SHM1, SHM2 (both at the upper left), and 
relays COM and PHM (both just below the phrase "FIG. 1"). 
At this time, the off- hook-telephone is now connected to the 
incoming call. 

The Borg arrangement provides a number of desirable 
features. For example, a user of the controller can store 
telephone numbers in a memory, labeled RAM 111. When an 
incoming call is received, the processor 110 answers the call 
with a message stating "This is the Jones residence. Please 
dial your telephone number to leave a message." When the 
caller enters the telephone number, the processor 110 com- 
pares the number with those in RAM 111. If no match is 
found, the processor does not actuate the ring generator 119, 
and the telephones controlled by the controller do not ring. 
The incoming call is blocked. This feature prevents receipt 
of unwanted telephone calls. 

Moreover, "distinctive ringing" can be implemented. In 
addition to storing the telephone numbers as described 
immediately above, a user can associate data which indicates 
a ringing pattern with each telephone number. When an 
incoming call is received and the caller enters a telephone 
number, the processor 110 looks for the number in the RAM 
111. When the number is found, the processor 110 looks for 
the ring pattern associated with that number, and actuates 
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ring generator 119 accordingly. For example, a call from 
Adams may result in the ring pattern of "LONG, SHORT, 
LONG." "Distinctive ringing" can be used in connection 
with an intercom mode, which is provided by the controller. 

5 A person takes a telephone controlled by the controller 
off-hook. The processor detects the off-hook status, through 
line-current detector 118, and waits for a signal. If the person 
presses the key of the telephone, the processor then 
knows that the person wishes to place a call in intercom 

10 mode. Hie processor then waits for a key-press sequence, 
which identifies a recipient of the intercom call. When the 
key-press sequence is received, the processor looks up a ring 
sequence associated with the sequence, in RAM 111. The 
processor rings all telephones with the ring sequence, thus 

15 summoning the person who has been assigned that 
sequence. 

The controller can issue Dual -Tone, Multi-Frequency 
(DTMF) signals, using ADDRESS OR COMMAND SIG- 
NAL GENERATOR 115. These signals can be issued to 

20 either the telephone central office or the extension telephone 
sets. DTMF signals are those generated by the keys of a 
standard keypad telephone. The DTMF signaling conven- 
tion is described in Reference Data for Engineers: Radio, 
Electronics, Computers and Communications, E. C Jordan, 

25 editor, 7th edition, 1985, Howard K. Sams & Co., page 
38-16. Finally, the processor 110 can control a PERIPH- 
ERAL DEVICE INTERFACE 114. In general, this INTER- 
FACE 114 is a data port which can be used to communicate 
with numerous devices, such as burglar alarms, fire alarms, 

30 utility meter-reading equipment, and so on. 

As indicated above, the Borg arrangement provides a 
number of significant advantages. Disadvantage ously, 
however, Borg does not fully utilize the bandwidth available 

^ in the telephone lines supplied to his device. 

SUMMARY OF THE INVENTION 

According to the present invention, advances are made in 
the prior art by a system in which two pairs of telephone 
40 cable are used to support four communication channels: two 
voice channels and two data channels. A controller can route 
data and voice calls among devices wishing to use the 
channels. 

45 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of a conventional control 
system; 

FIG. 2 illustrates various telecommunications devices 
5Q connected to the cable 3 of FIG. 1, which is designated as 
wire-pairs PI and P2 in FIG. 2; 

FIG. 3 illustrates four channels derived from the two pairs 
PI and P2 of FIG. 2 in accordance with the present inven- 
tion; 

55 FIG. 4 is an idealized representation of a portion of the 
controller 2 of FIG. 2; 

FIG. 5 illustrates another form of the invention; 

FIG. 6 illustrates details of a switching adjunct 270, 
shown in FIG. 5; 

FIG. 6 A illustrates four states of switches SW5 and SW6 
of FIG. 6; 

FIG. 7 is a flow chart illustrating logic executed by one 
form of the invention; 
65 FIG. 8 illustrates five channels, one of which is used to 
carry control signals, derived from the two pairs PI and P2 
of FIG. 2; 
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FIG. 9 illustrates the control channel of FIG. 5, leading to 
control logic 240 within the controller 200; 

FIG. 10 illustrates one form of the invention, in the form 
of device 233 of FIG. 2; 

FIGS. 11 and 12 illustrate another form of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 2 illustrates a controller 200, constructed in accor- 
dance with the present invention, for use in an arrangement 
such as the one disclosed by Borg, et al., in U.S. Pat. No. 
4,578,540, the disclosure of which is expressly incorporated 
herein by reference. The controller 200 is connected to one 
or two external telephone lines 210 and 212, which lead to 
the telephone central office (not shown). These lines, in 
many instances, will provide a standard voice-grade tele- 
phone channel of bandwidth ranging from approximately 
zero Hz to 3500 Hz. 

Upstream of the controller 200 (that is, between the 
controller 200 and the telephone central office), in each line, 
is a filter 215 which passes the voice signal, and blocks 
signals above the bandwidth of the voice channel. For 
example, the filter 215 may pass signals below 3500 Hz and 
block signals above 10,000 Hz (ie, 10K Hz). 

Downstream of the controller 200 is standard telephone 
house wiring 225. This wiring can take the form of four-wire 
telephone cable, commonly designated as "D-station wire." 
This four- wire cable can be grouped into two pairs, indicated 
as PI and P2. 

Hie inventors have demonstrated that each pair of wires 
PI and P2 has a usable bandwidth around 500K Hz. In 
accordance with an illustrated embodiment of the present 
invention, these bandwidth bands are divided into four 
channels using filters 230. Each filter 230 can take, for 
example, the form of a high-pass filter which passes fre- 
quencies above 10K Hz. Thus, each device indicated by 
dashed box 233 derives two channels from a pair of wires, 
PI and P2. These channels are labeled CI through C4 for 
device Tl. 

The frequency 10K Hz is chosen to accommodate the 
roll-off characteristics of inexpensive filters. That is, in 
general, at some frequency above 3500 Hz, the filter starts 
blocking signals. The amount of blocking increases as 
frequency increases until, at 10K Hz, the slop -band of the 
filter is reached, which blocks significant signal energy. 
Thus, a simple, inexpensive high-pass filter having a cut-off 
frequency of 10K Hz can be used to generate the data 
channel. Of course, other, sharper, filters can be used. 

Three types of telephonic device are shown in FIG. 2: 
ordinary telephones Tl and T2, a computer PC, and 
advanced telephonic devices ATI and AT2. The latter, ATI 
and AT2, may take the form of devices which receive and 
store digital data, such as facsimile machines or digital 
picture telephones. 

With this arrangement, the situation becomes as shown in 
FIG. 3. Each device has access to all four channels: two 
voice channels and two data channels. (The channels should 
not be confused with the individual, physical wire-pairs PI 
and P2 in FIG. 2. Each wire-pair provides the physical 
transmission line for carrying two channels, as explained 
above.) 

The telephonic devices can communicate with each other, 
without assistance, or knowledge of, the telephone central 
office, because the controller 200 isolates pairs PI and P2 
from the central office. FIG. 4 is a schematic representation 



which illustrates part of the operation of the controller 200. 
The four channels (VOICE_l, DATA_1, VOICE_2, and 
DATA_2) can be interconnected with each other, and with 
the external telephone lines 210 and 212, by the indicated 

5 possible positions of switches SW1-SW4. These switches 
are under control of control logic 240. In general, all 
interconnections are possible, with the exception that data 
channels cannot be connected to voice channels, nor to 
external lines 210 and 212. 

10 The control logic 240 is commanded by Dual-Tone Multi- 
Frequency signals (DTMF), carried by the voice channels, 
VOICE_l and VOICE_2. Operation in different modes 
will be illustrated by several examples. 

15 EXAMPLE 1 

The control logic 240 in FIG. 4 receives signals in the 
following format: 

ATTENTION, CALLING DEVICE, DESTINATION DEVICE 

The ATTENTION signal is a unique signal, not used in 
dialing ordinary telephone numbers, which informs the 
control logic 240 that internal routing of a call is being 
requested. For example, the DTMF signal (referring to 
the DTMF signal produced by the key on a touch-pad) 
may act as the ATTENTION signal. 

Each device is identified by a code. The control logic 240 
contains memory 243 which stores the code of each device, 
together with (a) information identifying the channels to 
which that device has access and (b) the type of channel 
(voice or data) which the device uses. 

For example, the code for telephone Tl in FIG. 2 may be 
the "1" DTMF signal. Telephone Tl may have access to both 
VOICE__l and VOICE_2 channels. Telephone Tl uses 
voice channels. The information of the previous three sen- 
tences is stored in memory 243. 

The CALLING DEVICE signal is the code of the device 
requesting that a call be placed. The DESTINATION 
DEVICE signal identifies the code of the device with which 
the initiating device wishes to connect. For example, if 
telephone Tl wishes to call telephone T2, and if the code of 
T2 is "2", then telephone Tl would issue the following 
sequence of signals: 

M r u r ( "2" 

The control logic 240 in FIG. 4 receives the "#" signal, 
and thereby learns that the next two signals will identify two 
devices to be connected together. After receiving the identity 
of the two devices, the control logic 240 examines a status 
table 246, which holds information indicating which chan- 
nels are presently in-use. Based on the memory 243, the 
control logic 240 identifies the type of channel required and, 
based on the status table 246, the control logic 240 selects 
a channel of that type which is free. The control logic 240 
issues a ring signal on the selected channel, and actuates one 
of the switches SW1-SW4 in FIG. 4, if required. (If tele- 
phones Tl and T2 are both connected to the same channel, 
such as VOICE_l, then no actuation of a switch is required.) 

EXAMPLE 2 

Assume again that a user of telephone Tl in FIG. 3 wishes 
to call telephone T2. Assume that telephone Tl is a single- 
channel telephone, connected to pair PI in FIG. 2, and that 
telephone T2 is also a single-channel telephone, but con- 
nected to pair P2. The user of Tl issues the sequence 
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which identifies the caller as device number 1 and the target 
as device number 2. 

The control logic 240 in FIG. 4, based on memory 243 
and status table 246, determines that switch SW1 must 

connect channel VOICE 1 with channel VOICE_2, and 

makes the connection. The control logic 240 issues a ring 
signal to channel VOICE_2. 

EXAMPLE 3 

Assume that (a) the advanced device ATI in FIG. 2 is a 
facsimile (FAX) machine, (b) the computer PC in FIG. 2 
wishes to retrieve a FAX message stored in device ATI, 
while, at the same time, (c) telephones Tl and T2 are 
maintaining a conversation, as in Example 1. Computer PC 
issues the following sequence: 

u r -3" "4", 

indicating that computer PC (device number 3) wishes to 
connect with device number 4 (ie, device ATI). 

The control logic 240 in FIG. 4, based on memory 243 
and status table 246, determines that a data connection is 
required, rather than a voice connection, and actuates the 
proper switches SW1-SW4 in FIG. 4, and, if required, 
issues a ring signal, so that the FAX machine learns that the 
computer wishes to communicate with it. 

After the proper switches have been actuated, the two 
telephones Tl and T2 maintain their conversation, as before, 
on a voice channel, while the FAX machine (ie, ATI) and the 
PC transfer data on a data channel. 

The original data which the FAX machine received was in 
facsimile-data-format, and carried by a telephone line. It is 
possible to program the control logic 240 so that, in this 
example, it connects the FAX machine with the PC by a 
voice channel, rather than a data channel, to effect the data 
transfer in the same format as received by the FAX machine, 
namely, facsimile-data-format. 

Further, the three-code sequence (ATTENTION, CALL- 
ING DEVICE, DESTINATION DEVICE) can be expanded 
to include a code indicating the type of channel requested. 
In this example, the computer may request a data channel, or 
may request a voice channel. 

EXAMPLE 4 

The user of telephone Tl wishes to make a call to an 
external telephone. The user dials an ordinary telephone 
number, using channel VOICE_l. The control logic 240 
recognizes the ordinary telephone number, and connects 
channel VOICE„l to line 210, using switch SW4. 

The control logic 240 in FIG. 4 can connect any of the 
four channels VOICE_l, VOICE_2, DATA_2, and 
DATA_2 with any matching channel. (Voice matches voice, 
and data matches data.) In addition, the control logic can 
connect the channels VOICE_l and VOICE_2 with exter- 
nal telephone lines 210 and 212. 

Single-line telephones, and other devices which cannot 
ordinarily handle two channels, can be equipped with switch 
S in FIG. 4A, which allows them to select pair PI or P2. The 
switch S is manually actuated, like the buttons on a multi- 
line telephone. 

Therefore, in the embodiment described above, two chan- 
nels are made available on each pair PI and P2. To select a 
channel, the individual telephonic devices (a) are physically 
connected to one, or more, of the channels C1-C4 in FIG. 
2, which the device uses; (b) are connected to a switch S in 
FIG. 2, which allows a user to manually select a channel; (c) 
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contain their own switching system; or (d) a combination of 
the preceding. A controller 200 routes calls. Filters 215 
block signals above the voice band from reaching external 
telephone cables 210 and 212. 
5 In the discussion above, devices 233 in FIG. 2 were 
assumed to be passive. In another form of the invention, 
shown in FIG. 5, an active device 270, termed a "switching 
adjunct,'* replaces device 233 of FIG. 2. Each switching 
adjunct derives four channels (or a larger number, in other 

io embodiments) from the two pairs PI and P2, indicated as CI 
through C4 in FIG. 5. FIG. 6 illustrates a switching adjunct 
in greater detail. 

The switching adjunct connects to pairs PI and P2, as 
indicated. A power supply labeled POWER, and energized 

15 by pair PI, produces regulated power for internal 
components, such as a microprocessor labeled PROCES- 
SOR. The PROCESSOR controls switches SW5 and SW6, 
which determine whether a telephonic device, which is 
connected to line L5, but not shown, receives a signal on line 

20 L3 or L4, and whether that signal is derived from pair PI or 
P2. Line L3 contains a high-pass filter Fl, analogous to filter 
230 in FIG. 2. 

Thus, four channels can be derived from pairs PI and P2, 
depending on the states of switches SW5 and SW6. FIG. 6A 

25 illustrates the four possible states. In the lower part of the 
Figure, switch SWS connects to line L4 (also shown in FIG. 
6). With this state of SWS, two channels are available, 
depending on the position of switch SW6. These two chan- 

^ nels will provide two voice-grade channels. 

In the upper part of FIG. 6A, switch SWS connects to line 
L3 (also shown in FIG. 6). With this state of SWS, two 
additional channels will be provided, again depending on the 
position of switch SW6. These two channels will be filtered 

35 by filler Fl in FIG. 6, which blocks frequencies below 10K 
Hz. These channels will be data channels, occupying a 
bandwidth from about 10K Hz to about 500 K Hz. 

The PROCESSOR in FIG. 6 controls switches SWS and 
SW6, based on signals received on line L6. These signals are 

4Q received from controller 200 in FIG. 2. In FIG. 6, filter F2 
may be interposed in line L6. If so, filter F2 defines the 
bandwidth which carries these signals. If filter F2 is absent, 
then these signals will occupy the voice-band channel of pair 
P2. 

45 The PROCESSOR also has access to a bus B, which 
carries a data word which identifies the adjunct 270. This 
data word can be generated by a dip- switch DIP, which is 
illustrated as containing three individual switches. When a 
switch is open, a resistor R pulls the respective line in bus 

50 B to a logic ONE. When a switch is closed, the respective 
line is pulled to a logic ZERO. Thus, the DIP switch stores 
a 3 -bit number, which can be changed by a user. 

The PROCESSOR has access to memory MEM, which 
contains a program PROG which the PROCESSOR runs. A 

55 flow chart of the program is given in FIG. 7. Initially, when 
an adjunct 270 in FIG. 6 is carrying no telephone calls, its 
switches SWS and SW6 are placed in a default position, 
wherein a DC signal can pass from line L5 to, for example, 
pair P2. This DC connection allows the controller 200 in 

60 FIG. 2 to monitor the line current on pair P2, and detect 
when the telephonic device connected to line L5 in FIG. 6 
goes off- hook. 

If the switches were not placed in a default position, but 
allowed to assume random states, switch SWS may connect 

65 to filter Fl. That filter may be a high-pass filter, and may 
block a DC signal, which would prevent the controller 200 
in FIG. 2 from detecting the off-hook condition. 
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Thus, with switches SW5 and SW6 in a default position, 
the adjunct 270 waits in an idle state, indicated by block 300 
in FIG. 7. When a call is to be directed to an adjunct, the 
controller 200 in FIG. 2 transmits the address of the adjunct 
on pair P2, shown in FIG. 6. The PROCESSOR receives the 
address signal, and compares the address with that on bus B, 
as indicated by blocks 310 and 320 in FIG. 7. 

If the addresses do not match, the PROCESSOR ignores 
the address signal, as indicated by block 330. If the 
addresses do match, then the PROCESSOR accepts switch 
position signals, sent by controller 200, on pair P2. These 
switch position signals indicate the positions to which 
switches SW5 and SW6 are to be set. The PROCESSOR sets 
the switches accordingly, as indicated in block 350. Now, 
line L5 is connected to one of the channels indicated in FIG. 
6A. 

Later, when the call is to terminate, the controller 200 in 
FIG. 2 transmits a termination signal to the adjunct. At least 
two types of termination signal can be sent. In one type, each 
adjunct is assigned a unique termination signal. In this case, 
even though all adjuncts 270 in FIG. 5 will hear the unique 
termination signal, only the adjunct assigned to it will 
respond. 

In the other type of termination signal, an address signal 
is transmitted first. The PROCESSOR analyzes the address 
signal in the manner of blocks 310 and 320 in FIG. 7. If the 
address signal identifies that particular PROCESSOR, then 
the processor responds to the termination signal, by placing 
switches SW5 and SW6 in their default positions, as indi- 
cated by block 370. 

FIG. 11 illustrates another form of the invention. A first 
wire pair 400 is installed in a residence. In FIG. 11, 
telephone service is supplied by TIP/RING lines 405, which 
emanate from a telephone central office (not shown). The 
low-pass filters 415 and the high-pass filters 420 divide the 
wire pair 400 into two bands: a voice band and a data band, 
as discussed above. FIG. 12 provides a schematic illustration 
of the situation. 

In FIG. 12, all of the high-pass filters 420 are, in effect, 
connected by the channel indicated by dashed line 425. All 
of the low-pass filters 415 are, in effect, connected by the 
channel indicated by solid line 430. With this arrangement, 
the high-pass filters 420 can share a Local Area Network, 
LAN, and the low-pass filters 415 can share a voice channel. 

For example, the following four components can share the 
LAN: (1) the switching adjunct 435, (2) the controller 408, 
(3) an advanced telephone 440, and (4) the personal 
computer, PC. All of them can "listen" for a message 
presented on the LAN, in the usual manner, and take 
appropriate action in response. 

The LAN can be managed by software such as that sold 
under the trade name of ETHERNET, but running under a 
slower clock rate than normal, to accommodate the band- 
width of the data channel 425. 

With the arrangement shown in FIGS. 11 and 12, both a 
data channel and a voice channel can be maintained on the 
first wire pair. This arrangement is called "data over voice," 
because, when compared with the voice band, the data band 
lies at a higher frequency range, which is "over" that of the 
voice band. 

Data can also be transferred within the voice band, as 
indicated by the low-pass filter 415 connected to the FAX 
machine, and by the modem 450 connected to the computer 
PC. In addition, another type of data can be transmitted in 
the voice band, in the form of DTMF signals, as indicated by 
line 455 within the controller 408. These DTMF signals can 
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be used as control signals, for controlling the control logic 
460 within the switching adjunct 435. In this case, the 
control logic 460 would be connected to the voice channel, 
via dashed line 465. 
Therefore, to recapitulate: 

Two channels are created in the first wire pair: a voice 
channel, approximately in the range of zero to 3500 Hz, 
and a data channel, approximately in the range of 
10,000 to 500,000 Hz. 

Individual devices may use one, or both, of the channels. 
For example, the computer PC may use both, if, for 
example, the high -pass filter 420 were connected to its 
serial port. 

Control signals, in the form of DTMF signals, may be 
transmitted on the voice channeL These signals will 
cause a small amount of interference with voice 
communication, which is considered acceptable 
because of their assumed brief duration, and infrequent 
occurrence. 

Control signals can also be transmitted over the data 
channel. However, in this case, care must be taken that 
the data channel is not being used at that time, because 
the control signals can corrupt data being transmitted 
over the data channeL That is, the electronic equipment 
using the data channel cannot suppress the control 
signals, in the same manner that humans using the 
voice channel can suppress the DTMF signals. 
The voice channel 430 can carry data signals, such as 

modem signals and facsimile signals. 
The data channel 425 is isolated from the HP/RING lines 
405, as indicated by the "X" over line 470, but the voice 
channel is not so isolated. 
The switching adjunct 435 and the controller 408 are 
designed to implement the functions discussed previously, 
such as in the Borg-patent. For example, control signals 
issued by the controller 408 can address the switching 
adjunct 435, and order the adjunct 435 to switch its relay 488 
such that low-pass filter 415A connects with telephone 492. 
In this manner, the telephone 492 connects with voice 
channel 430 in FIG. 12. Conversely, the relay 488 can be 
ordered to a position in which the telephone 492 is con- 
nected with the voice channel of the second wire pair, 
through low-pass filter 415B. 

In addition, the relay 488 within the switching adjunct 435 
can switch between a low-pass filter 415 and a high-pass 
filter 420 (not shown in FIG. 12), with both filters connected 
to the same wire pair. Thus, the adjunct 435 can switch 
between the voice channel and the data channel of the wire 
pair. Or the relay 488 of the adjunct 435 can switch between 
two high-pass filters 420, one of which connects to one wire 
pair, and the other of which connects to another wire pair. 

In the discussion above, the control signals (eg, the 
ATTENTION, CALLING DEVICE, and DESTINATION 
DEVICE signals) were carried on the voice channels, as 
indicated in FIG. 4. However, if these voice channels are 
in-use, as explained above, these signals may cause a 
disturbance. To reduce this disturbance, part of the band- 
width of one of the pairs PI or P2 may be devoted to a 
control channel. FIG. 8 illustrates one embodiment. The 
control channel is placed into the bandwidth ranging from 
20K to 30K Hz, as indicated, of pair PI. The data channel 
of pair PI now ranges from 40 K Hz to 500 K Hz, as 
indicated. The voice channel of PI is unchanged, and both 
the voice and data channels of pair P2 are also unchanged. 
FIG. 9 illustrates this control channel 263 feeding the control 
logic 240 of FIG. 4. 
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Another consideration is that other types of filtering inserting into a zero -insertion-force (ZXF) socket (not 

beside that using filter 230 in FIG. 2 can be used. In one form shown). Alternately, the PROCESSOR can be given access 

of the invention, each pair PI and P2 is to be divided into to a serial port 390, which is compatible with the data 

two bands, one from zero Hz to about 3500 Hz, and the other protocol used by the ubiquitous personal computer (PC). A 

from about 10K to about 500K Hz. A low pass filter can 5 new program PROG can be downloaded to the adjunct 270 

accomplish the former, and a high-pass filter can accomplish by the PC. 

the latter Either can be used, or both in combination can be The protocol by which data is transmitted on the data 

used. Bandpass filters can also be used. Moreover, filter 230 channels can take the form of a commercially available 

in FIGS. 2 and 10 is bi-directional, and can take the form ETHERNET, originally conforming to IEEE standard 802, 

indicated in FIG. 10. io but modified to run at a slower data rate, such as 100,000 bits 

In FIG. 2, the incoming telephone cable may provide only per second, to accommodate the bandwidth of the data 

a single active voice-grade line, such as on line 210. Thus, channels indicated in FIG. 3. 

downstream of controller 200, four channels are available The term "baseband," in connection with telephone voice 

for the telephonic devices, but only a single voice-grade communication, refers to the frequency band running from 

channel, on line 210. 15 about zero Hz to about 3500 Hz. The spectral components 

Additional features can be added to the adjunct 270. within the baseband correspond to those in the speech signal, 

Additional channels can be handled, by adding filters such in the same frequency band, carried by the baseband. These 

as that labeled FN in FIG. 6. For example, if filters Fl and components have not been shifted in frequency. 

FN are band-pass filters having pass-bands of 10K-250K, The term "wire pair" is used, and refers to two physical 

and 260K-500K Hz, respectively, then six channels total 20 wires, such as the TIP and RING wires used by telephones, 

become available: these two bands, plus the voice band, for Frequently, in schematic diagrams, a wire pair is represented 

each pair PI and P2. by a single wire, with the other wire implied, or assumed to 

In addition, residential wiring containing four wires was be represented as ground, 

discussed above. Of course, these four wires can be selected Numerous substitutions and modifications can be under- 

from those in a cable containing more than four wires, if a 25 taken without departing from the true spirit and scope of the 

residence is wired with such a cable. invention. What is desired to be secured by Letters Patent is 

The switching adjunct of FIG. 6 is intended to be quite the invention as defined in the following claims, 

inexpensive. It contains a single filter Fl, which is used in We claim; 

two data channels (although only a single data channel is 1. For a building which contains telephone cabling corn- 
used at any one time). Preferably, filter F2 is not present, and 30 prising two pairs of wires, which receives signals from an 
the control signals are carried by the voice channel of pair external telephone cable, a communication system compris- 
P2. The address of the adjunct is generated by a DIP switch, ing: 

which is an inexpensive item. Electrical power is derived a ) means for producing a voice channel and a data channel 

from pair P2, and regulated by the block POWER. on each pair; 

Many standard telephones are band-limited. That is, they 35 b ) controller means for selectively connecting a digital 

do not respond to signals outside their bandwidth, which device to either a voice channel or a data channel; and 

ranges from about zero Hz to about 3500 Hz. As a result a c) ^ m ^ fof blockm ^ data from ^ 

filter 230 in FIG. 2 may not be necessary for telephones Tl external cable 

and T2; these telephones can be connected directly to one of 2 g accordi , 0 claim x m which me voice 

the pairs PI and P2, and they automatically block frequen- 40 channel ^ & frequency band extending between 

aeso^ideth^ bandwidths approximately zero Hz and 3500 Hz. 

In addition, FIG. 10 dlustrates one form of the invention. 3 s according to c i aim lf in which the dau, channc i 

A housing 250 contains three modular telephone jacks ^ a ^ band ,^ abovc ^ 10>000 Hz. 

J1-J3 such as type RJ-11. Jack Jl acts as an input jack, and 4 g according t0 claim t in which the channe i 

jacks J2 and J3 act as an output jacks. Lines L connect the 45 ies & f band ,^ below ^ 500000 Hz 

jacks. Jack J2 carries the voice signal, and jack J3 carries the s Fof a buMi haym (A) tel hone cabli 
data signal. A high-pass Alter 230, having a low-end cut-off a( ^ fQUr wjfes and ^ fiye of mofe , el honic devices 

at 10K Hz, is interposed between jack Jl and jack J3. „„„„„„,„j ,„ ,u„ „„ui:„„ „ „„ m „,;c 

_ _ ' r _ . connected to the cabling, a communication system cornpris- 

The Borg patent suggests using a Texas Instruments . 

Model TMS 7040 microprocessor as the data processor 110 so „ ... , , , . 

in FIG. 1. However, subsequent to the filing date of the Borg a > mear * f ° r P«™^B two data channels on the cabling, 

patent (ie, 1982), enormous advances have been made in the b >[ which the telephonic devices can communicate data 

technology of microprocessors and solid state devices gen- W1 * h each ° ther > said data mcludmg information which 

erally. Consequently, it may be desirable to replace some of 15 dlstinct fram rontrol sl S nals uscd b * lhe devices > and 

the logic of FIG. 1 by a single-board computer which 55 b) means for providing two voice channels on the cabling, 

implements an architecture designed around the 8XX86 b y whlch the telephonic devices can communicate 

microprocessor series manufactured by 1NTCL Corporation, V0ice information with each other, and with devices 

Santa Clara, Calif. Such single-board computers are com- external to the residence, 

mercially available, as from Octagon Systems, 6510 West wherein a data channel is available on the cabling wherever 

91st Avenue, Westminister, Colo. The architecture imple- eo a volce channel is available. 

mented by many of these computers is commonly known as 6 A device for interconnection between two, or more, 

the "Personal Computer" architecture. P airs of telephone wires and a telephonic device, compns- 

Also, the Borg patent discusses using mechanical relays in S : 

as switches. The switches SW1 in FIG. 4 preferably take the a) an output for connection to a telephonic device; 

form of commercially available solid-state devices. 65 b) inputs for connection to said pairs; 

The program PROG can take the form of data burned into c) switching means for receiving control signals from a 

an integrated circuit which is manually replaceable, as by source and, in response, 
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i) connecting one of said pairs with the output and 

ii) passing signals to said output which lie within a 
selected frequency band, and blocking signals out- 
side the band. 

7. Device according to claim 6, in which the control 5 
signals are carried by one of said pairs. 

8. For telephone wiring in a building, containing two or 
more pairs of wires, which is serviced by external cabling 
leading to a telephone central office, a communication 
system comprising: io 

a) apparatus for providing a voice channel on each pair of 
wires, for communication 

i) within the building, and 

ii) with the telephone central office; 

b) apparatus for providing a data channel which carries 15 
user-supplied data on each pair of wires, for commu- 
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nication within the building, said data channel being 
available on a pair wherever a voice channel is avail- 
able; and 

c) a filter for blocking the data channels from communi- 
cating with the telephone central office. 

9. A system according to claim 8, in which the voice 
channel occupies a frequency band ranging from near zero 
Hz to near 3500 Hz. 

10. A system according to claim 8, in which the data 
channel occupies a frequency band lying above about 
10,000 Hz. 

11. A system according to claim 8, in which the data 
channel occupies a frequency band ranging from about 
10,000 Hz to about 500,000 Hz. 

***** 
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